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□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§1 19(e): Application No. Date Filed 
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In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

Japan 2002-3 1 4225 October 29, 2002 

Certified copies of the corresponding Convention Application(s) 
H are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17. 1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 
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I/7-f yThttlMSL&fe**)*. (3) t^ti^a^lLifMS: (3) OfiJ^ii, ik 

< fi 1 - 3 0^^%<ht-^O^ ? M5 Lv> 0 
[0 0 2 0] 

^e^sm**^* >##inim^#K^**L&**o&LJiM£ (4) - (7) 

(i, TIB-^ (12) - (15) i:i J)^$tL*^^^«bStftL^*f*: ( 
JTK (4) - (7) J fci/^, ) STftSDM-S-r**^.!: 

[0 0 2 1 ] 

(12) 
lit 2 0] 




[0 0 2 2] 



1 3 



[it 2 1] 




[0 0 2 3] 



(14) 
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[it 2 2] 




[0 0 2 4] 

(1 5) 
lit 2 3] 




Dft (1 2) - (1 5) HJSVi-C, Rl~R 2 °ii^ (4) - (7) hl^ICo ] 
10 0 2 5] 

w^J:^^*!* (4) - (7) tLXli, mx.imTOit&toi-bni 

HJv^D [5. 2. 1. 0 2 > 6 ] t^-8-x>> 

j h ij y^n [5. 2. 1. 0 2 ' 6 ] TJJ- 8-x->, 

[5. 2. 1. 0 2 ' 6 ] -frt - 8 -J->\ 
2-^f)^'Jy?D [5. 2. 1. 0 2 > 6 ] rti-8-x->. 
5 b ij v^n [5. 2. 1. 0 2 > 6 ] t"^-8-^>> 

g-^lf ;Vpjy^D [5. 2. 1. 0 2 > 6 ] T**-8-X>, 
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v^n [5. 2. 1. 02,6] ^_ 8 _ji>, 
9-^j^'Jy?D [5. 2. 1. 0 2.6] ^*-8-i>, 
9-j.^;H*Uv?n [5. 2. 1. 0 2,6] r#-8 
10 _^HU^n [5. 2. 1. 0 2,6] -r^-8--x>, 
10 _ If]Vf ,jy^n [5. 2. 1. 0 2,6] -r*-8-^>, 
h'Jv^D [4. 2. 0. 1 2 >5] /^-3-x.>, 
2 _^ fj H>ijy^D [4. 2. 0. 12.5] y-t--3-J->, 
7 -m-)), y ij n [4. 2. 0. 1 2 - 5] /t-3-x>, 
hUv^o [6. 2. 1. 02.7] v>r*-9-^>. 

1- t^-frWstu [6. 2. 1. 02.7] ^>-f**-9-i>> 
2_^f;i/fijy^n [6. 2. 1. 02.7] ^ftf- 9 

2- xf;^'Jy?D [6. 2. 1. 0 2 >7] ^ - 9 -x->. 
8->ffl/b')y^o [6. 2. 1. 02,7] ^>x#-9-x->, 
hij^n [8. 2. 1. 0 2.9] b y f * - 1 1 -^>> 
2-^f;vf'Jy^n [8. 2. 1. o2.9] b'jf#-ll-i>, 

[8. 2. 1. <>2.9] hUf*-ll-i> 

ryX ^tPJ^n [5. 2. 1. 02,6] f*-8-x>«L(l^ 
[0 0 2 6 ] 

(?) rc-ft* (i6) - (22) ^£3ft*fl:*»*fe»*ftfc**# 

(JSIT, (4' ) ~ (7' ) J fcv^o ) *ttilll**L*:«, 

[0 0 2 7] 

ASS* (16) 
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R 2 




[0 0 2 8] 

-«5£ (17) 
[ft2 5] 
R 2 




[0 0 2 9] 

(18) 
Hfc2 6] 




[0 0 3 0] 
Ut2 7] 

-tfbS (19) 

2003-3072456 
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[0 0 3 1] 

(20) 

[ft 2 8] 




[0 0 3 2] 



(21) 
[ffc2 9] 




[0 0 3 3] 

-05*: (22) 
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Ht3 0] 



R 16 R 15 R 14 




T^R 10 
R ° R 7 V R 9 

(1 6) - (2 2) K*v>T, Rl^R 20 ^ (4) - (7) fcRto ] 
CW^^fM (4' ) - (7' ) fcLTIt, «xtfjaT«0{fc*«^tb 



H)y^D [5 

1 b 'J 

2 -**J-fr b V 
2 - b 'J 

5 - ^f-^ b V 

6 -xf;v b 
1 

1 0 -x.-^;v h 
h'Jy^n [6 

1 b 'J 

2 -^f-^ b >; 

2 b 'J 

b 'J 

7-7DD b 'J 

y tj -> ? n [6 
l b U 



. 2. 1. 0 2 ' 6 ] 
y?n [5. 2. 
v * D [ 5 . 2 . 
->?n [5. 2. 
y^D [5. 2. 
v^n [5. 2. 

[5. 2. 
'J y ? n [ 5 . 2 
i; y ? a [ 5 . 2 
. 2. 1. 02,7] 
y?a [6. 2. 
y?n [6. 2. 
y^n [6. 2. 
y^n [6. 2. 
y?n [6. 2. 
y^n [6. 2. 
. 2. 1. 0 2.7] 

y^D [6. 2. 



1 . o2,6] f*- 3, 8-yi>, 
! . 0 2,6] 8-/X'/, 
!. 0 2.6] TU-3, 8-v-^>> 
1# 0 2,6] -r^-3, 8-v-x>, 
!. 0 2,6] f-^-3, 8-/i'A 
!. 0 2,6] r*-3, 8-yiA 
. !. 0 2.6] f*-3, 8-7i>, 
x _ o 2. 6] riJ-3, 8-yi>« 

q2,7] ^yrii-3, 9-v^>. 
q2,7] *>-y#-3, 9-v^->. 
q2,7] e7>T"**-3, 9-yJ->, 
0 2,7] H;>f*-3, 
0 2,7] H7>^^-3, 9-vM->. 
0 2,7] r-jyriJ-3, 9-yi>, 

1. o 2 >7] H7>-f**-4, 9-/i>, 
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[6. 2. 1. 0 2,7] -y- >t-*# - 4 , 9->^>, 
2 _if;H«.jy^n [6. 2. 1. 0 2.7] >r-*# - 4 , 9-yi>, 
8 _^f;H'Jy^D [6. 2. 1. 0 2.7] ^>f*-4, 9-v^>> 
HJy*n [8. 2. 1. 0 2,9] hU-f*-3, H"^ 
2 _^ fJ ^ij y ^n [8. 2. 1. 0 2,9] h U -f * - 3 , 11-> <X ^ 

[8. 2. 1. 0 2.9] h'Jf*-3, ll-v-x^ 
HJyy-n [8. 2. 1. 02>9] h'jx#-4, 11-^^ 

[8. 2. 1. 0 2.9] h U -f * - 4 , H"^ 
8 _^ f ^HJy^n [8. 2. 1. 02,9] b ru - 4 , 11->' X ^ 
f.jy^n [8. 2. 1. 0 2,9] M;f*-4, ll-'^'A 
2 _ >fjV pjy^n [8. 2. 1. 0 2,9] h i) 7* - 4 , ll-v^>. 
g-^MV^n [8. 2. 1. 0 2.9] h U - 4 , 
[0 0 3 4] 

7>^^H)^n [5. 2. 1. 0 2.6] f*-3. 8-yx>«L 
<l£ffi£ft&o 

#5e#»# (4' ) - (7' ) ^fflv>t$^^tti/7^ y#MDm&fc 

*Hfii*<7> 9 0 **%J2Lt. t < (4 9 5 **%JJLt, Hi:ffiL<li99* 
;v % W ±tf ? 7MfH b $ ft * #35*** £ o 
[0 0 3 5] 

St U 1 2 0 o CT'SiJ^$ft^>^^ • /<-Uv3>?n7h^7>f-i:J: *> 
# i; x ^ u yi&niD&mtt*. (Mn)7i s 10, 000-300, 000, 
(Mw) #1 5, 0 0 0- 6 0 0, OOOJ^UliW 
W 1 0, 0 0 0 - 1 2 0, 0 0 0 , 0 0 0 - 3 0 0 

, 0 0 o-c&zzttfut tv^o 
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O&mttmwi 0,00 o*m. M¥^^fi^i 5,00 o*«-ct±, 

0 0, 0 0 0, tt^tyfrttti* 600, OOO^iU, tLtzt 

znmwmfm < a ■> , »?.*ii*ioiiiw-ttm-e4 < ******* 

[0 0 3 6] 

«f^#*# (1) - (7) 
(4' ) ~ (7' ) frbmiiti&&%< ti> ll^tft^, --^Mt^i 

(A) :TIS1) -3) ^$ftrt:J£#*#tf£)£#tt« 
3) ^tT^-^Mfc^ 

(B) t/cli/^y^-tlP^- 7 
[0 0 3 7] 

(A) :£rt5H&»*(i, J2HTW1) > 2) *5J:rT3) *£trj£#*<b*J£3 
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g| N h >j 7 n nStm> TX? -y ffcT-fc h > * L ^1k^5> 

.i7y/l/«yx^tU<lih'J >B£&f§ti^ Wilf> 
•;^DD (l, 5-y^nt^^yi>) ~y^K 

[ ( 7 3-^n^-;v) (1, 5-v^d^-^^v^>) -y^H ^t7nD 
*X7x-K ioi^(Orb77nn*>-b, r-h^^rX [3, 5-tT* ( 

(1, 5, 9-y7DKf*b'ii» ex (y)^>fyi>) - 

ex ( h 'J 7z-H^7 <f >) i^^y7*n7>f h\ 

ex (M]7x^)^X7^>) 3^Hy7070\ 

[N _ (3-t-T-fjHijy-jfy) 7x^7U-M ~-y^K 
N i [PhC (0) CH] (P h) , 
N i (OC (C 6 H 4 ) PPh) (H) (PCy 3 ) , 
Ni [OC (O) (C 6 H 4 ) P] (H) (PPh 3 K 

Hx (1; 5-^n*^yx» -7ti^PhC (O) CH = PPh 3 fc 

[2> 6 _ ( i - P r ) 2 C6H3N = CHC 6 H 3 (0) (An t h) ] (P h) 
(PPh 3 )N i Kt*<D--;>rfrmW C-t!, Anth! 9-anthrace 
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n y 1 > Ph:phenyl> Cyicyclohexyl) 
[0 0 3 8] 

fh7700*7i, f h7^r^ (/^>?7nn7x^) -rh7* 
x |- 3 5 -ex (p]7DO^f;v) "7x~;l/] ^^Bft. p -h;i/x>x;l/^ 
>@L ^ y 9 7 n n t? * ^Itft fcW^lf h ti%> o 

^Oft^, h')X K/nnn7x-)l') ^yy, h'J* [3, (h 

, H*-ffcTJV<-^A. if;vr/l'5i'>Ay^D9'f h\ ;w 7 ^ ^ - ^ 
■fcX**n?>fh\ yxfiV7i^-7A7n7n\ hU (^>nnn7x 

h«)7i^*M-^fh7n [3, (h <;7;v*n^;W -7 

F'j7x-i^Mx7irh7^rX (2, 4, 6 - b 'J 7^t07x^) 
K 

J> i; 7x^)1'AM-')At ^77x-;^'l'- b> 
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h 

[0 0 3 9] 

3) ^T^-^-Mfc^ 

-7A, HJ^vrfW^ 1 )^ y^VWT^^^AUK'J K, 

£tr*T«7A'*- , ^J£#^ M4»^^tr#7E#»^ (3) Srfflv^«r^lCfc 
[0 0 4 0] 

(B) «7^t>«tr^t>H-ctu ^<u-oro-y^- 

v -7 A f£# Ji , TiE-*b£ (23) -cm $ n £ o 
[L1L2ML3] + [An] - • • • • (2 3) 
K (2 3) Mli-7^;^/;li^7 y"7A(Et-*Sto iA l3(± 

^ ftl 0 ^2 0«v?D7^ h«;^>> Mt6-2 0W«l^ 
t^^Hm/d^i^to [An] -t±jH3ft«US*i-**Effitt, 

**v»{±llEfi:tt<7>*tT^*>4:^i-o Wr-t> [An] ~t LT(i> B F 4 " 
, PF 6 -, SbF 5 S0 3 F-, AIF3SO3CF3-. AsF 6 "> S b F 6 ". As 
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F 6 "> CF 3 C0 2 -, C 2 F 5 C0 2 -. CH3C6H4SO3-, B [C 6 F 5 ] 4- , B 
[3, 5- (CF 3 ) 2C6H3] 4-t*^:tWtL^ 0 ] 
[0 0 4 1 ] 

±ffi— USsS (2 3) ^SftSffc^&O^flcfllfc LTJi, 
[( 7 3_ croty i)Ni( cyc i oocta _i > 5_ ( iiene)] [B(3, 5-(CF3)2C6F3)4] , 
[( 7 3 -crotyl)Ni (cycloocta-l, 5-diene)] [PFg] , 
[( 7 3_ a ll y l)Ni (cycloocta-l, 5-diene)] [6^5)4] , 
[( 7 3-crotyl)Ni (cycloocta-l, 5-diene)] [SbF6] , 

( 6 -methoxy-bicyclo [2. 2. 1] hept-2-ene-end- 5 a , 2 n) Pd (cyclo 
octa-1, 5-diene) ] [P Fg] , 

[ ( 6 -methoxy-bicyclo [2. 2. 1] hept-2-ene-end- 5 a , 2 n) Pd (c 
ycloocta-1, 5-diene) ] [SbFg] > 

[(^3_ a uy)p d ci] 2 t Ag S b F§frb%btiZ> [( 7 3_ a n y )pd] [SbF 6 

] . 

[( 7 3_ a ii y )p d ci] 2 £AgBF 4 ^#^tl£ [ ( 7 3-al ly)Pd] [B F 4 ] , 
[( 7 3_ cro tyl)Pd (cycloocta-l, 5-dien)] [PFq] , 
[Ph 3 PPdCH 3 ] [B(CF 3 )2C 6 H4) 3 ] , 

[(clcloocta-l,5-diene)Pd(CH 3 )Cl] [B ((C F 3 )2C 6 H4) 3 ] , 
[Pd(CH 3 CN) 4 ] [BF 4 ] 2 ^ [Pd(C 6 H 5 CN) 4 ] [B F 4 ] 2 ^ 
[Pd(C 6 H 5 CN) 4 ] [S b F 6 ] 2 . 
[Pd((C 6 H5) 3 P) 2 ] [S b F 6 ] 2 ^ 

[ ( 6 -methoxy-bicyclo [2. 2. 1] hept-2-ene-end- 5 a , 2 n) Pd (c 
ycloocta-1, 5-diene) ] [PFg] 

[ ( 6 -methoxy-bicyclo [2. 2. 1] hept-2-ene-end- 5 <r , 2 n) Pd (c 
ycloocta-1, 5-diene) ] [SbFg] 

[(?3_ a lly)PdCl] 2 fcA g SbF 6 ^«b?#'b*i<& [( 7 3_ a ii y )Pd] [SbF 6 ] , 

[( 7 3_ a liy)PdCl] 2 ^AgBF 4 ^^t#^tL^ [ ( 7 3-al ly)Pd] [BF4] > 

[( 7 3 -crotyl)Pd (cycloocta-l, 5-dien)] [PFg] * 
[Ph 3 PdCH 3 ] [B((CF 3 )2C 6 H4) 4 ] 
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[0 0 4 2] 

;nt> tt#j£#<± , cola H o^ffl m. -effl v » t, n h o 

•t^T-Uit L 1 - 5, OOO^K SS^IitH^WCiifLtO. 2 - 

*Mb£^li£JR l^/£T-K*tU 1-5, OOO^^K *>"l4*^f?ffb£- 
^li#Ji 1 ^^TCitLt 0 . 2-5. O-^^-eab^o 
[0 0 4 3] 

(a) %$Lfrmm^&rt& 1 ) -7^M^n*^ii^'7y->A^ 

IHt, $ ftfc - -y ^ )Wk&$S i tz It/* 7yW ft^tJ £ ffl v> & 

o 

(b) [:ft*t4 2, 7{£t::=fc&ftUnm£\ 4St»(i3, 1 1 1& ic J: £ ffrjjn 
[0 0 4 4] 

^S&WoSM**^-* >M#JDn*m^#(i, ±12 (A) &J&frfM%Ztz& ( 
B) M5^J*3££ffiv\ v?n<%^HJ->, y*n^>*>, ^f;k>^n^> 
? > ft ^OltSRsSJ&f fc7fcltv#J£> ^+>->, ^7°^ * * * > ^OflgjD5i£J& 
<b7K*^«, ^>-tf>, * v^l^fc^O^^fbtoR 
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truu*9>^ s J?uu * * y , 1, 2-y^nnx^>, l, l-y* 

r>fb^b7K^«^^^ Iff i/;(±2fI^±iiii'tL7t:?§$S4 3 T-fi^^tTd - 
[0 0 4 5] 

(1) ~~ (7) %>£Xf/ttz\$ (4' ) ~ (7' ) , fcitfiftSKlDDT 
5H^SiaS]#J -2 OWt) 1 0 0 t OHlOfil CI^, ^ t^f I, 

o >k\^. ±.mmmti£frzm\\LT-2 ov^hi o ovmrnxm^-^n^o m 
i/^yr-^iMft i~2 omm^ftfrti&o m^fe^ft^mii, m& 

mzti&o ^mmmMt int l-^-t^ i -^^^>^^^a-^-i^ 

3, 5 - V* ^-)V7.^-]y 1 - ^^;u^--7 ^ P 

If— M k^-t?. v * n * ? ? v i > N y^nKf^h'jxy/j; t'^I 
'J -x > , v 7 x - )V ->* t Kdv5>, tK* * <Wffi v> t> *i, 4HL< 

ji(£ft£7;i^-;i^KAftT, <@@U ilffiW^^iCJ: •3f**>ft* 0 - 

wist, £ *sjcd#*# & $ ft * o 

[0 0 4 6] 
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±IEco#^#s^ (4' ) - (7' ) £ lHJa±£^-C=5r&i£*#&ffiv>T 

Tfcif, '^l^CT, ^ >&^flSJ3m^b7fclt, xh^fcKn 
li, 7K#ffiO. 5-15MPa, 2 0 - 2 0 0 V<Dmmx*M£.Mffi.Z ft So 

7K*fb$ti7t:dtm^(i, m^^a^TOicLT, ^t»^»^j^<h-ffl 

[0 0 4 7] 

K:£i-&j|fti}5gLJ|M2 (3) *fflt^:ittV7 0^|)Di^t:*otli, 

a) :«§®HbtK &&vMiTv*ft^tBE££ft£gU£!8K is «fc C^Sfc^f&tiftilSl 

b ) mmtm& «t ostxt^^fb^ t omij, ts^i/Kyn set: 

2) ^^iiL^fi (3) fcLTtn*«')!H4'> , J;H£4-*"i-&*)<o*fflv^*S 
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b) BF 4 , PF 4 , AsF 6> SbF 6 , B (CeFsU*: ^ri* £81**1 fc*tT - 
*>£W1"£^#Mx;i'*.^'7Aifi\ ^^r^^^-^Aia, 3£#;fi£kf'; v-* 
A*a\ ^#J£*x*^-7 A*k\ ^^a-K-^AiL t: -7 Aia\ -7^ 

c) h')7i^;H'J >^f;K h 'J T 'j -;^'J >IiXf^K 
^•ft^;w^>It^H2^t;t:(iS3IST^3-;K7)iX-7-^, W it # ^ *~ > ^ 

d) g *jL h^, mtm. am m^^o^oM 

3- K^^Ail, x;i/* — ^Ail, *x*^<7A*fi\ r;v-t — 
Aia\ vr.^ Ais&irV)*-^ a*&\ ^uyy^t^-^^rv'-^it^ 
% Anyy^tf^y^fb^t, ^nyy^f 7^ h 7x7 >f^i, Any 
>tf^>v"7xy> f & t-o/ n n y > fk^iHfc^ , * / > v T v Vit£ 

t/> «, a-tfX (X;l/*-;l/) y7 7'7^>^tl, a - il )V^=-)V- a - X 

;^-^-y'7 7'^>ft^ x;i/*-Mt£i^> WiXfiH^ft, W 

wr< Kfk^i», ^msin^ vii&®*z<Dft&&&mt<ni&wmo 

3) ^«9^L#f± (3) £: Ux^f^i^tt^ t^>*fflv>^m^#:tc* 
[0 0 4 8] 

iftfcOjagKMfr, TV'fb^, 2) (7) a) ~d) O&JRffc^, m#& 
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OOtiaifcD, 0. 0 0 0 1 -5. OMSBOfEffl-CBE^L-Cfflv^n^o 
[0 0 4 9] 

^O^ittMtLtli, SfcK, rn^-^A, v 

y^f;Vy>< Ky->7>, y^f ^yXf^yy7>, y^UA^y)H'J^ 

v v 9 > „ v * n > -f- ;i/ h 'J ^ h 3r v v 7 > , tf v * n [ 2 . 2 . 1 ] ^ 7° h 
-2-^4 , )n*yy7>, 2-t*y?o [2. 2. 1] ^7° f- > - 5 - << 

yF, f-r/f f?xh+yK, y>nx-7Af f7ih + yK, & <fc -ft 

4 T? >)U4 n/Si y * ^l^**tt*S*^t* y 7 

[0 0 5 0] 

3*y K{fc£-t/&£^{i7<; D^ry Kffc£^> 4> L < (±-€"*i £> <7>fi£-^ 3 - 3 
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iooMSi$^fc*K «ft l< (±5-6 0E*«uoiEHt?E^$n*o 

mrm* 100n m^T^mglfb^lii^ & nil =» n K#i&T£E£- L 
[0 0 5 1 ] 

, ^<o^tw7^Mlint^i o oiii^o, i-2 0ii^ 

*HM*ctl/7^ >m#7J0m^f*(i, *f&14#x#HM*i3 J: ^/i tzlt 
0 0r^lB#p H ^n»:L7t^coM»^^8 0ii%JJLL-e*4, ^H^tcffilRo 
mt. ff^^Mo^-c-ptif^ d t mmx-$> ») , ^oB-ftiaapJjJLT-eilE 

zzx\ Mtt^tLtii^'^A, r;^>, ^';-7°h>, 
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if Kb LTI±, ^Jt9 9. 9 %JiLtO*>07& t a#ffl<'><b*U 9 9. 9 9 %J£JLhO> 
L<, 9 9. 9 9 9%W±co^<7>^# K«f£ L^o fflv*<b*L&^f£14 

(i, S# 1 0 0 T o r r J^T, SfiKlil OTor r KIT, L < J± 1 

Tor rWffli'^ll^o 
[0 0 5 2] 

i L < l± 3 ti%JaT, #icfcf 3 L < (i 1 tf%^T"e*-5o ^fWcoWt* U 

■7 * >&ttmm&m*. m^^m^m^^^mmm<^mxmit>fi^ 3 5 o°c 

i tzlZM^ffl^ 5 0 0 °Ce 1 BfffliP&S tL7t:|^c7)mSM^^a# 8 0 if% 
&_t, tfJ L<(i9 0 tfi%W±, $ <b C^t L < (± 9 5 Mt%J£Lh, S 
L < (i 9 9 M%J£LL-C£>& 0 #f&9§<03!ttK* V "7 5 0 0 °C 

> r^r v > ^'Mm&^fw&^& < mom: t&umn & - 1 

{±3 1 0"CW±, #t3«f$L<(±3 2 Ottl±0*"7Xfe«^ft^o 

m£TWS# 3 . 0 G P a &T £ L < t± 3 . 5GPa L < t± 

4. 0GPa^5H4^tt4^ CMP^C0^2g#:^fMtPXCii€> 
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[0 0 5 3] 
[0 0 5 4] 

&m®mm izm% \z&mm& £ - 1 jwab hi^o k mx. 

(a)#HS) o ffiSEtf 'J -7- £a#<7) 1)7^57^ t£» «fc tf-X -y ^ > 

Vi-eCu, AK W, Mo^O^JR«rS*jitp (01(c)#I) o 
^^^^JSO^tt^I^ihi-^gW-eT aN^T i N^OffSrfliTfB^U t# 

£jI1it<7)Xfc: >n- VDftfia i)fMt^. m 1 (d)#HB) o fit:, 
Snf&U «t •) fffE*° 'J -7 - £ |Sfe£1- SCi: T&m&Bffl l^l^iSt 4 - <h t& ? t* 
^ fil (e)#fls) o v-o&*tt£*&JRE*ftO#*r Hff -9 - t i> 
, 0 1 (a)ri»«bH 1 (d)iWIS«r»l) jg LfcO^faH;*** £ i^Ttf^ - & 

[0 0 5 5] 

aiSEilf 2 003-3072456 
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iH-NMR 

^>-tf>-d 6 i3 J; o - n n > > </)I«^ (frSUt6 0/4 0 

) , &m^fccxmuL, ^mmm%2 1 omhzh&^tjiijtel^o 

* ? -X (WATERS) ttI15 0 CS^ •^-Uya^n7K77'f 
- (GPC) ^gtrmv- (W) «H^^"/*7A4fflK o-v?nn^>-tf 

^^xSamtjH* (lOmL) Wf&H^o^K^i'V -r >#M-hnM&faO 
. 5 gt &1&<?>mM 5mL^Ati, 2 5 V V 1 2 L £f£<7>?§ii£ * B II 

x : 7pm (^i§5Nr ») ) 

•t>f n-^f >X7;V^> httiS SC - 5 0 2 0/5 2 0 0 £ffiv>T, ^11 
?fJJ5e& (TG) K«fc»K MH^B^, ttit^SJt-ClNFHISP^L^I^om*^ 

E' = Tan<5) (7) \£- 9mM."£l&&<?>1f*7 X^i&Jt^l'Jjt L£ 0 tfrlft^W 
ttOflOseti^*^ fu >DD V- 0 1 F P (t'jx>fy?i) $J5e 
S«SC7& ? 1 0Hz, #fiii«75 ? 4 0 C/7>> W^e- K^#-«^ W*gtig^2 
. 5 m<7>4>0£fflv>-C$#£>*i& T a n 5 WiaH^ftW tf- ^iWC^*^o 
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[0 0 5 6] 

endo-M)y?n [5. 2. 1. 02, 6] 7"*- 3, 8 - v i rfjJR 

*l& e n d 0/ e x o Jtt± 9 9/1 JiHt^of: 0 

endo-MJy^n [5. 2. 1. 0 2 > 6 ] ■f*-8-^>i±, 
4 , 1 3 9, 5 6 9 -5§-TO«\ fcWMa c r omo 1 . Chem. Vol. 9 
5, 1 7 9 ( 1 9 6 6) lifE«c^&£##t-£-j£U Wfcmktf* O&^M'g 
mm.KX : m±m^^^K M9 9 %&_t, endo/exo = 90/10, & 
£v>(i e n d o/e x o = 9 6 / 4 Xfthtifck <D*i£m Lfz a 

exo-P)y^o [5. 2. 1. 0 2 >6] -r # - 3 , 8-v^Xi, J. A 
m. Chem. Soc, 69, 2553 (1947)J3«fcU f Synthesi 
s 1 0 5 ( 1 9 7 5) £##U£-J&U ffiK.m'g^X *mjf9 9 %Jil±, en 
do/exo = 4/96 T# <b ti/j& O L fz 0 

exo-h'jv^n [5. 2. 1. 0 2 >6] f*-8-i>liJ. Am. Ch 
em. Soc. , 69, 2553 (1947) , J. Am. Chem. Soc. 
Vol. 82, 2351 (I960), *3«t ^Synthesis 105 (1 
9 7 5) Hf£ic<Wi££##KU : m±M^^^ 9 9%J£Lh, endo/ 

exo-10/9 0-e|#^)ti^^O^{fffl Ltz 0 

endo-MJy^n [6. 2. 1. 0 2 *?] ^>r-#-3, 9-yx>li, 
vv^n^>? i , 3 ->?DA^tyi>^»f?^ffl^tD 

i e 1 s-A 1 d e rRfc£tTV\ ffil±M J gir2> - t "C> M9 9 %W±, e n 
d o/e x o = 8 5/1 S-Clt'btl^^co^jgfflLT'Zo 

endo-F'Jy^n [4. 4 . 0 . 1 2 > 5] }. >) Til - 3 , 1 1-yi/li 
, vv?n^>^vi><h 1, 3- : s ? 9 V^y t^'k^co^^m^X 
D i e 1 s-A 1 d e rRJS^T^, ^cJ±^i-^> C t X% mm. 9 9 %i-^±. e 
ndo/exo-80/20 t> tL/i i> <D L fc c 

[0 0 5 7] 

mmm 1 

miiE#2 003-3072456 
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£'->y-n [2. 2. 1] ^-/h-2-i>^47^7A (5 0 0 < 'J^M , 
endo-PJv^n [5. 2. 1. 02,6] t*77-3, 8-yi>^6 6^'7 
A 0 0 , l-^*-fc>&0. 4 2 g , illtLt 

h;i/jc>4 8 0 g, v^n^^-9->8 5 g£2 LOXf >l/XlRKi:gfT 

, [N i (SbF 6 ) 2] <aifcK£%ii"?|&£U h^^>-C#^L^ 0 

* ? * -y y;^H7DDT y r^u^t Lx o 

. 4 0^]*^ H7 7ifc*7ixf;vx-f7-M. 2^'J^K ^f;V7 
;i/^E + -9-> 8. O^'J^K 1, 5-y^at^yi>0. 4 * 'J -^K p< -f- 
^f'Jxh^yi/5>8. 0 ^f^MJi^yy7>> 1, 5- 

n^? ? ^f^T^^>, H7 yffcsfc^StJ.-f-Jl/.x — -r 9 — h 

ffli&Ltz 0 3 0 , Ct?3B#r«^«rff^, * * ^ LT^Srfltjt Lfc„ 
i£fi#:04ta^f£^^teft^(± 7 3 %Xh^tz Q 

&n&m%m^s ? u^**fy A 8 0 gSrflOx.TWU - Uzk 6 6 0 m 1 
, ?LBf?4 8 S 'J-=e;i/«r*nx., ^Klll^i&^LfclgU 

L fc 0 MJ&53^ s^Ij Sr ^ tf tR+B * fife* L > *4LW'f77" 
n e ;v T ;i/ 3 - ?uz Xti X&^&W i £B9 L , * as J£JBfcfc ± z>*ftMS5S $ * fife 
*Lfc 0 «BL7«m£-#**£*U *t^A*7 5g^Jto 1H-NMRU 
J: •) i!B5e$*ifc> ^l^Atf O e n d o - h 'J n [5. 2. 1. 0 2 > 6 ] 
•T77-3, 8-v*^^t;a*-r-6#ji#t£^^r*(±, 3 7^^%^o/: 0 ( 
5. 5-6. 2 p pmOe n d o- HJ v?n [5. 2. 1. 0 2 >6] Til - 3 
, 8 -y'x>wy^n^>f >ttl/7 ^ >1SitS*^TO^ 0. 7-3. 3p 

•J K + Vy&Mn-SlFmttm. (Mn) (±8 2, 0 0 0, li^m (Mw 
) 111 5 1, 0 0 0-e, Mw/Mnlil. 8X$>^tz 0 
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iW*i^A3 0 i/ ?u^**yy 2 8 5 g&XZf Y)V^zy 2 8 5 gW 

L, 2')^^ <7>»J±R)£f?t;" RuHCl (CO) [PPh 3 ] 3 
t^£ft£^7-~^Aj»2. 2mg£ffi^-C, 180°C, 4ETO, 7KilJ± 8 M 
P aTvjclfft^T itz 0 7KSf£^-viL E^iMK^ v-/± (7^*7^ 
h # 8 0 0 : BSfPft^IHttM) £50 g»U 6 0 °CX 2 * 4 

ftAH2 5g^ll/;o iH-NMRiBiJ^^^ft^m^AH <7)7K*»(i 
9 9 % Xh o o A H OigMBte 33 «t ^*»^f - X h <7>*S* & ^ 1 *3 «fc tt* 

^2 tCTF-fo 

7K^k$tL7t*^AH 1 0 giy^n^t>3 5. 5glMLt 
, K-fblWjt#Jfc Lt^v^i'JX'if^f 1>7^* [3- (3, 5-v-t-r 

*C"T?2i$HU $kHH£T2 0 OttlUMLt, ?$150/<mW7^ 
A AH - 1 fcffcflLfco i^MLfzy tf>#9 Xte&i&SfcafflS L 

3 5 OVX 1 I^WSn^a*^^ |M//mWlIAH-2?:i/:o ftbtitz 

[0 0 5 8] 

Hifefll 2 

iMHfct LTlfv^tt [2. 2. 1] A7°h-2-x>^ 6 2 5 ^ 'J^iK e 
ndo-HJy^n [5. 2. 1. 0)2,6] 7*27-3, 8 - v J. > £ 5 8 7 3 U 
5 — f'Jxf^yy 1 ) jHfy^n [2. 2. 1] ^7/ h - 2 - 3 7 
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'Jv*n [5. 2. 1. 0 2 >6] 8 -vi>tcft*i-^>fllii^.fi<7)#J 

£-ii3 7^iV%t*o/: 0 5-hUxh + yy';^tfy^D [2. 2. 1 

] ^7 9 h-2 -^>Hfi*i-^«ii#-fi^#J-^ti3. 0-=E^%-C*o7t (3. 7 
-4. lppmWS i-0-CH2-I<7)CH 2 lftL "7 n h XOR&lft 

<Ditfrh%\&Ltz) o ^i^B^'f) x^-i/>^(7)|5:¥^?-fi(i6 0, 0 
0 0, lif^^f il± 1 2 1 , 0 0 0, T\ Mw/Mnli2. 0"C*ofc 0 

1 2 0°C, 4H#|SK tK*BE8MP a-e^ffciffo^o HJftffl 1 R»tf> 

-NMRiW5E^'b^i6«btL/i7K^b^{±9 9%T-*o£ 0 I^BHjM^J: 

-To 

£ fc % ifcm^B H ^ffl^WU 1 [S|«0¥v£ K X *) ilBH- 2 ^#7^0 
t# ^ JifciRB H - 2 CD^rfW & ?fliJ5E L 2 t^-f o 

[0 0 5 9] 
H»J 3 

fi^^LTH'y^n [2. 2. 1] A^b-2-xy^ 6 2 5 5 'J^iK e 
ndo-HJv^n [5. 2. 1. 0 2 > 6 ] TiJ - 3 , 8-yi>^ 5 8 7 ?') 

5- [1' , 4' , 4' -h'^^^-2' , 6' -->**3MJ— 1' -v 
r/^OA^y^] tfv^D [2. 2. 1] ^7 P h-2 -^>=lr3 7 ^ i ;^e^ffl 

(i 6 0%"e*ofco iH-NMR^^^ Hl^^^n^M^frC^O e n 
do-f'jv^n [5. 2. 1. 0 2 >6] x # - 3 , 8 - >i:fttt it 
Wfl^l±3 6 ; E^%-e*ofco 5- [1» , 4' , 4' 

-2' , 6' -v*^- 1 ' -y5'>^nA*y^] fcfy^n [2. 2. 1] 
^"7°h-2 --X.>nS*i-^ffit^-fi^#J^{i3. O^Wtfio/; (3. 4- 
4. 0 p pmOS i -0-CH2-iWCH 2 Mt ^<D\^-fU Y y (D^AW 
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Jt/^ittBLTt:) o *fi^$C(0*°'; X^-l/>^<7)IW^T*(i 1 16,0 

0 0 , fi*¥^55-^M(i 2 7 8 , 0 0 0t% Mw/Mnft2. 4T&^fz 0 

Hit $ n/cfi^C H £#7ti 0 M^-frC H col H - NM R $IJte^ <b ft ^tR 

1 & £(7^2 IC^-fo 

i-o 

[0 0 6 0] 

fSJfcfll 4 

lit LT\ FiVx>78g, n^+)-> 168g, Wfct + Vy 1 6 4 
g^fflv>f-W(iH»J3 fcrat^cE^*ffv», 9 3 %0<E-fb^-e*S^#DS: 
#/: 0 lH-NMRX^^ h ;U^P>^*f>tL^:, 4^ endo-P) 

->^n [5. 2. 1. 0 2 '6] f-*#-3, 8 - yx> Kft3fc-f &flli£iiM£0#J^ 
li4 0W, 5- [1' , 4' , 4' - h'J>f^-2' , 6' -v***- 
1' -y7'>^nMyA'] t'y^D [2. 2. l] ^7° h - 2 -J- > Cfi^t 

^ff5S#-fico#j^{i3. o j e^%-e*o^:o 

fti^Dw-fj ^vy^n-mk^^mt 1 12, ooo, m»¥^5^ 

^-il±2 2 4, 0 0 0, t% Mw/Mnli2. 0X'$>^tz o 

% o to S£fr D H <r>mm&& «t ^'ii^^f x h co*t* * ^ l & X z/m 2 

tBSE#2 003-3072456 



ftffi. 2002-314225 



^-v: 44/ 



i fc, *m^*D H £ JflnH jgfll 1 t P^O^K J: 0 JfelD H - 2 £f#fc 0 
ft D H - 2 0?¥t» * Mm L 2 H^to 

[0 0 6 1 ] 
H*fe0fl5 

Itendo-F'Jy^n [ 5 . 2 . 1 . 0 2 - 6 ] Til - 3 , 8 - v 
.x^Kftx.T, endo-F'J^o [5. 2. 1. 0 2 > 6] x* # - 8 > ( 
endo/exo = 96/4) £ 5 8 7 ^ ^^ffl^/:Wi»J4 t|W|fi|iC 
m^Srff 9 0 %cO*Eft^-e*M^E £t#£ Q 

lH-NMRX^^ Y)VfrbjHtbbiltz. &M&fcEf£<D5- [1* , 4' , 
4' -b'J^^^-2' , 6' - 1 ' — >9->?n^i/^] fcfv ^ 

n [2. 2. 1 ] 2 -J.>lcS*-r^«ii#fi<7)#J^{±2 . 8^%-C 

t^it^uif, *l^E^endo-MJy?o [5. 2. 1. 0 2 > 6 

fco 4t£-^#E<7)* 0 'J Xfl/>Wt¥Witt 1 0 8, 0 0 0, 
5^T-*(i2 1 1, 0 0 0, Mw/Mnli2. O^ot, M^EO^Hftt 
isitFIi^fX hOft^fl 1 i> i^2 U^-To 

tfc, *m^E^fflv^»!Jl fcRfeO^&KJ: f)ilE-2 ftfc 
[0 0 6 2] 

mm 6 

LT5- h 'JXhJryyiJjUfy^n [2. 2. 1 ] ^-7° h - 2 
><0ftt?f) H 5 - (^f)k7xKy->')^) tfv^D [2. 2. 1] ^-7°h- 
2-x'/t3 7^'J^lv» fcW, Hifefll 2 H&Oftft: Srfrvs 5 2 % <7>$£ 
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[5. 2. 1. 0 2 ,6] 7**7-3, 8 - vi>lcfi*-r^fSjt#fiOfiJ^(i3 4 
^E;1/%-C&o£ 0 5- (^Wx^yyiJ*) n [2. 2. 1 

] ^-7°h - 2 -i>^S*i-^f#Jt#fiO#J^-(±2 . 5^fr%~C$>^fz (3. 6 
-4. 0 p pmOS i - 0-CH2-l< ? )CH2fi|U, ^(D^^-fu Y ycnVkU 
<n\tfrhM-&Ltz) o *M^#Fc7)^';x^U>^com¥^^»i±7 2, 0 
0 0, 6 5, 0 0 0, Mw/Mnli2. 3t?*ofc 9 

J: 0^2 H^i"o 

®JL^ 0 ftmttzy J ;VAFH - 1 <7)^^xte#fi)t^?IJJ^L7t:^^^2 
-To 

£ tz, ii^FH^fflv^lW 1 <h[eJ«0#Sm: f) ilF H — 2 %WfZo 

n h tifz mm f h - 2 0 wt« £ -m^ l £ ^ 2 k ^-r 0 

[0 0 6 3] 

7 

LT, Y)V3-y 78g, v^o^*+h> 168g, m^t^Vy 1 6 4 
g£fflv\ Mf^ltey^n [2. 2. 1] ^7° h - 2 -J- > £ 1 0 2 0 5 
•J-^K endo-HJv^n [5. 2. 1. 0 2 > 6 ] TiJ - 3 , 8-/'x>^ 
5-H)iF+yy^Hi'y^n [2. 2. l]^-/h-2- 
x>^4 0^J^i^fflv\ ^JfefH tlWHtO^ri^-C, 9 2%«$t*I 
£-f£G ^t#7tz 0 lH-NMR^^^ h ;U^ib^i6^ti7t:itm^G^<7) e n d o 
-h'Jv^n [5. 2. 1. 02,6] -f ^ - 3 , 8 - > Hffi3fc-f ^>|»it#f5 
Oi^lil 5^6^%, 5-H)xh+yy')^t'y^a [2. 2. 
2 -i>^fi*i-^|#jt^-f±<7)#J^(i3. O^^ro-e^oTtio *M^f£GO*°'J 
x-f- P >Sllf Ol&^^TfiJi 7 2, 0 0 0, lif^^ili 1 4 3, 0 0 0 
, X\ Mw/Mnli2. 0t*of:„ 

±ie*m^G^^wu2 tiBj#o^-c-7K«^L, frmitztitzn&faGH 
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£t#£ 0 i^GH(7)lH-NMRX^^ h ;l/^^^ft^7K5f'ft^(i 9 9% 
X'&otio m.&fa G H <7)}##M4& J: O'lI^rX h O^^: £ ^ 1 & J: 2 K 

f^L/Co J )^GH-1 co^7X$^^E^iJ^L^It*^^2 ICtf 

t#^ti7t:^lGH- 2 0^|4£|i^?|ij^L7t:|gm4-^2 tlTF-To 
[0 0 6 4] 

mmm s 

mnmi^&^x, fiftLtify^D [2. 2. 1] ^yi— 2-^>£ 

7 5 0 ^'J€)K endo-MJ'/^n [5. 2. 1. 0 2 > 6 ] Til 
(endo/exoit^96/4) H5 0<K)K 8 - * *)V- 8 - # 
+ y^Wh7y^D [4. 4. 0. 1 2 > 5 . 1 7 - 10 ] K-f* - 3 - J. > £ 5 

o ^ 'j^^fflv^^^k mmm 1 fcraftuffv^ 7 5%<7)$fj^-c*m^H^ 

X^ov^^?^-^:!^ ^f^H^Wendo-h'Jy^o [5. 
2. 1. 02,6] riJ- 8 -^>^ffi*-r*«ai#fi:0«|^i2 9^^%t5e* 

ttz, lH-NMRX^^ h )Vfrh-&*bbiitz 8 8 
y^WFr/^n [4. 4. 0. 1 2 > 5 . 1 7 - 10 ] Kf 
-r^>t#jt#fi<7)fiJ^-(i4^^%-e^)o^ (3. 3-3. 7ppmOMt, -€"<0 

#75H^M(± 8 9, 0 0 0, ii¥^^Hi 1 7 7, 0 0 0 , T\ Mw/M n (± 
2. 0-C*o7t 0 i^H<OS)Stt^ < tD f ii^fX fO^^il ££0^ 
2 tl/jrf o 
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[0 0 6 5] 

m mm 9 

LTH'y^n [2 . 2. 1 ] ^"7° h - 2 -J. > 4: 6 2 5 5 'J e 
ndo-HJ^n [6. 2. 1. 0 2 - 7 ] ^>T"*^-3, 9-v^> (end 
o/exo = 85/15) 4:5 8 7 ^^^ 5 - h 'JxF^yy'J;Hfy^n 
[2. 2. 1] a 7 ^-2-x>^3 7^)^^ffl^\ il«tlth;Vi>7 8 
g , w\**)-> 1 6 8 g, mt*ns> 1 6 4 g £ffl^T, HJfeffil 4 <h 

^^^l^J^Oendo-h'Jy^n [6. 2. 1. 0 2 > 7 ] 

vU/Ufv^n [2. 2. 1] ^7 0 h-2-i>t;fi*i-^>flt5i^.fi<7)#J^(±3 

. o-=e^%-c*ofco Ts^-vy^nmm-^^mt 1 o 2, 

0 0 0, Ii¥*il^filil9 7, OOOt, Mw/Mnl±l. 9 tz a 

ft 1 & j;^2 i;^i"o 

•^U, M^#JH^ffli«J 1 fcra«<*>#j£K.fc i)7UAJH-l^ 
«Lfeo 4 rvu J H- 1 OTy^x^SJKfcSiJSeLfcfS**:^ Ktf 

-To 

f&fcflfc&H J H - 2 <DW&m*fflfcLfcft&*&2l^'t'o 
[0 0 6 6] 
HJfef !l 1 0 

JMKfcfc LTe n d o- h [6. 2. 1. 0 2 ' 7 ] v>7"ft-3, 9 
- v\xx7)ftx.T, h'Jv^n [8. 2. 1. 0 2 -9] F'Jf^-S, 
i> (endo/exo = 8 0/2 0) £ 5 8 7 5 'J -t^ffl V^J^ti, H»J 

iH-NMRX^i' b^f>**<b*lfc, *l^KtfWh'Jy^D [8. 2 

miE#2 003-3072456 
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. 1. 0 2,9] j,.;-r-^_ 3> l l -v\x>CS*i-^«it^c7)*iJ^(i3 O^E 

[2. 2. 1 ] ^7° h - 2 > uS* 

i-^>f#3tTO(7)fij^(i2. 5^e;v%-e^o^o ^l^Ko^'jxf i/>M« 

IW^TMli 8 3, 0 0 0, 1 6 7, 0 0 0 T\ Mw/M n 

(±2. OT^o^o 

9 9 %-e&o£ 0 l^KH <?)v#IPM4& <£ ^'lil^f X h (7)$^^^ 1 & J; LK 
^2 HTj^i-o 

M^KH^l^WJ 1 ilWJ^co^iHJ: l)7-f^AKH-lH^ 
MLfjo ftMLti7 4 iVAKH- 1 (DJj-? Mm : <%L&*mmLtzm%:*m2 izm 
-To 

ifc, *l^KH^fflV>II^ 1 tlWco^ri" •? ilKH — 2 
I!f>ti/:IIKH- 2<OW1W^?IJJ^L7t:^m*^2 H^rTo 
[0 0 6 7] 

mmmi 1 

fM^Ltb'y^n [2. 2. 1 ] ^"f Y - 2 -J- > £ 7 0 0 ^ 'J -^l/, e 
ndo-M)y^o [5. 2. 1. 0 2,6] ^#_ 8 -i> (endo/exo 
= 9 6/4) ^5 7 0 5'J*;K 5 - h } ) F^yy'J;nf i/ 9 u [2. 2. 1 
] ^"7° h - 2 4- 3 0 5 'J ^e;K 1 -^3r-b>£ 5 ^ >; -t^, m&t LTv 

^n^^>4 0 0 g, t^it^^Uy 1 0 0 g £ffl^/cJiW±, HM#!J4 t\*\W. 
(Omm^X f) 9 2 %0$S^^-e^m^L ^|#7ti 0 iH-NMRX^y" hrt^fc 
■&tbbfitz^ &M&t£L*<D 5 - h 'Jx h Jf-y y'J ;nfv^ n [2. 2. 1] ^ 

7°h-2 -i>t;ffi*-r^lllil#.f5^#j'a-(±2. i^%, ^RSo^-if^co # 

Xy-D-r h 7 ; y~7frmfrht\W-Zin.t2, endo-h'Jv^n [5. 2. 1. 0 
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